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FOREWORD This standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Nuclear Materials Sectional Committee had been approved by the Chemical Division Council. Long lived gross alpha activity of air filter sample can be used to detect any air contamination especially plutonium ( Pu ). In case of water samples, gross activity deter&red by evaporation of an aliquot can indicate the trend of contamination specially for the waters receiving wastes from fuel reprocessing plant. Keeping in view this fact the committee decided to formulate this standard. Composition of the committee responsible for formulation of this standard is given at Annex A. For the purpose of deciding whether a particular requirement of this standard is complied wit,h, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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RADIONUCLIDES IN ENVIRONMETNAL SAMPI.,ES - METHODS OF ESTIMATION
P~FIVSGROSS ALPHA ACTlVti~h!EASU~~~
1 SCOPE
5

APPARAT.Wk

This standard prescribes measurement of gross environmental samples. 2 REFERENCES

the method of test-& alpha activity in the

; $l..Al@y

CountiBg System - with sample hoIder &p&e !o$,taking stainless steel planbhets. The background counts shall be less than 5 COW pCX mimtte and efficiency better than 2O.pe.rcent.

5.2 Stainless Steel Pkmchet 25 mm in diameter.

of 05 !t++k

a.$

The following Indian standards are necessary adjuncts to this standard:
IS No. Title

5.3 IitfraRedLamp-of%Kl-W. 6 PROCEDURE 6.1 Air Filter for Long Lived Alpha Activity Collect air particulate sample on millipore or glass tibre or Whatman 40 filter paper of 25 mm diameter placed in the air sampler. Filter about 5 m3 of air. Count the filter paper in the alpha counter after allowing the short lived radon daughter products to decay. Calculate the activity per cubic metre of air. 6.2 Water Samples with Low Total Dissolved Solids
(TDS) 6.2.1 6.1.1

264: 1976 265 : 1993 1070 : 1992 10332 : 1982

Nitric acid ( second revision ) (Reaffirmed in 1990) Hydrochloric acid (fourth revision ) Water for general laboratory use ( third revision ) Hydrofluoric acid, aqueous ( Reaffirmed in 1992 )

3 TERMINOLOGY 3.1 For the purpose of this standard the following terms shall apply. 3.1.1 Activity
The number of spontaneous nuclear disintegrations

If the water sample has dissofved solids less than 100 mg/l, evaporate 10 ml of sample to near dryness in a small beaker.

occurring in a given quantity of material during a suitably small interval of time divided by that interval of time. It is commonly expressed in Becquerel (Bq), formerly expressed in Curies.
NOTE - Sometimes used to designate a quantity radionuclide. (Also called disintegration rate.j of

6.23 Transfer the sample to a stainless steel planchet using a dropper attached to a rubber teat. Use a few drops of distilled water for the complete transfer of the contents of the beaker. 6.2.3 Evaporate under infra-red lamp and flame the planchet to a red hot conditions. Then cool and count for alpha activity by the alpha counting system. 6.3 Water
Solids 6.3.1 Reagents 6.3.1.1 Samples with High Total Dissolved

3.1.2 Nuclide A species of atom characterized by its mass number, atomic number and nuclear energy state, provided that the mean life in that state is long enough to be observable.
3.13

Bismuth (Bi) carrier made from bismuth nitrate [Bi(NO3)3] (50 mg Bi/ml).

6.3.1.2 Phosphoric acid concentrated
6.3.1.3 Lanthanum

Radionuclide -

A radioactive nuclide.

4 PRINCIPLE Alpha activity of the sample (either air filter or sample evaporated on a stainless steel plan&et) prepared, is directly measured with an alpha counter having zinc sulphide-silver scintillation detector. 1

(La) carrier prepared from lanthanum nitrate [La(N03)31 (1 mg La/ml). 6.3.1.4 Hydrofluoric arid, concentrated
6.3.1.5 Hydrofluoric acid - nitric acid wash solution - 5 ml hydrofluoric acid and 5 ml nitric acid

and diluted to 1 litre with distilled water.

IS14194(Part2):1994 6.32 Alpha Background Activity Determination
6.3.2.1 Take 1 ml lanthanum carrier in a polythene

centrifuge tube. Dilute to 5 ml with 4 N hydrochloric acid. 6.3.2.2 Add 1 ml of concentrated hydrofluoric acid, stir with a teflon rod, centrifuge and discard the supernate. 63.23 Wash the precipitate acid-nitric acid wash solution. with hydrofluoric

6.3.3.4 Dissolve the precipitate in concentrated hydrochloric acid and add 1 mg lanthanum carrier and 5 ml hydrofluoric acid and stir with a plastic rod. Lanthanum fluoride precipitates. Centrifuge and discard the supernate. 633.5 Carry out the process described in 632.3 to 6.3.2.6 and get the count rate of the sample with background (P&j. 6.3.3.6 By subtracting the count rate of background from the count rate for sample and background the count rate for the sample (Cs) may be obtained. 6.3.3.7 Calculate the gross alpha activity (As) of the sample as follows: Count rate of the sample mounted on the planchet (C,) in counts per minute (cpmj = Ns - (NB + NL~F~). where Ns = = count rate in cpm of the sample and count rate of background in cpm; background count rate in cpm; and blank LaF3 count rate in cpm.

6.3.2.4 Wash the precipitate with 5 ml of distilled water and transfer the precipitate to a stainless steel plauchet using a dropper attached to a rubber teat. Use drops of distilled water for slurrying. 6.3.2.5 Dry the stainless steel planchet under an infrared lamp, after spreading the slurry on the planchet with a pointed glass rod. 6.3.2.6 Flame the stainless steel planchet, cool and count in the alpha counter and record the lanthanum fluoride background count rate (mm). 6.3.3 Alpha Activity Determination of Sample
6.3.3.1

NB

NL~F~ =

Take 1 litre sample and add 5 ml of concentrated nitric acid and 500 mg of bismuth carrier with stirring. Then add 1 g hydroxilamine hydrochloride and stir again. 6.3.3.2 Warm on a hot plate and add 1 ml of phosphoric acid with stirring. Allow to cool. Bismuth phosphate gets precipitated along with most of the alpha emitters. 6.3.3.3 Discard the supemate, collect all the precipitate in a plastic centrifuge tube.

Gross alpha activity of the sample (As) in Bq/unit loo.. x -1 sample = Cs x 7 S where
E =

the efficiency percent;

-of alpha counter in

c, s

= =

the count rate of the sample in cpm; and Sam~!c size taken for counting.
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ANNEX A

(Foreword)
COMMITTEE COMPOSITION

Nuclear Materials Sectional chaimum DR K. BALARAMAMOORTHY Members PROFN. R. BASU PROFD. B~su ( Altemat~ ) DR 1. S. BHAT SHR~H. R. BHAT Sw~l P. K. PAL (Alternate ) SHR~B. K. BHAS~N SHR~S. C. KATNAR (Alternate ) Sm J. L. BHASIN SHR~K. K. Bwu (Alternate ) DR C. GANGULY DR M. P. JA~N DR S. C. JAM ( Alternate ) DR V. M. KARVE SHRI V. K. VtZR&zlA ( Alternate ) DR RAW KASHYAP SW U. P. S. CHAUHAN( Alternate ) SHR~K. S. KRISHNARAO SW E. G. A. NAMBL~DRI ( Alternate ) SHR~S. V. KUMAR LT. COL S. K. MARKANDEY SHR~K. U. K. ALLAH( Alternate ) DR S. MAWGAL DRY. P. KAKAR ( Altematr ) PROF S. K. MITRA PROF H. C. JAW (Alternate ) DR D. MuDR SUWL KUMARSEN ( Alternate ) REPRES~A~VE DuR. NARAYANASWAMV SHR~P. BALAKF~ISHNA (Alternate ) SHR~H. D. SHARMA SHR~ R. S. BURMEF. (Alternate ) DR D. D. SOOD DR (;. VENKATARAMAN REPRESENTATIVE REPRESENTATIVE DRR. K. SINGH, Director ( Chem )

Committee, CHD 030

Representing National Safety Council, Bombay Saha Institute of Nuclear Physics, Calcutta Bhabha Atomic Research Centre ( Health Physics Division ), dombay Rajasthan Atomic Power Station, Rajasthan Tarapur Atomic Power Station, Tarapr lJranium Corporation of India, Jaduguda Division ), Bombay

Bhabha Atomic Research Centre ( Radiometallurgy Ministry of Defence ( R & I) ), New Delhi Indian Rare l3uths Limited, Bombay

Institute of Nuclear Medicine and Allied Sciences, Delhi Madras Atomic Power Station, Madnas Atomic Energy Regulatory Board, Bombay Ministry of Defeoce ( DGQA ), New Delhi Ministry of Environment and Forests, New Delhi Research, Bombay

Tata Institute of Fundamental

Steel Authority of India Ltd ( R & D (Jnit ), Ranchi Board of Radiation and Isotopes Technology, National Fuel Complex, Hyderabad Nuclear Power Corporation, Bombay Bombay

Bhabha Atomic Research Centre, Fuel Chemistry Division, Bombay Bhabha Atomic Research Centre, Radiation Protection Division, Bombay Bharat Heavy Electrical Ltd ( R & D ), Hyderabad National Safety Council, Bombay Director General, BIS (RX- oficio-Member)

Member Secretary SHIU P. MUKHOPADHYAY Joint Director (Chemtcal), BIS

Codes of Practice for Safety and Surveillance Subcommittee, CHD 030 : 03 C~mnwzer
SW S. V. KUMAR Members DR I. S. BHAT DR S. D. MAKHUAN~ DK J. S. KAMYO~ (Alternate ) DR B. M. L. SHAH DR R. K. KAPOOR ( Altemute ) DR G. VENKATARAMAN REPRESENT~~~~VE REPRESENTA~VE REPRESPNTA~VE REPRESENTA~E Atomic Energy Regulatory Board, Bombay Bhabha Atomic Research Centre, Health Physics Division, Bomhay Central Pollution Control Board, New Delhi Nuc1e.u Power Corporation Bombay Bhabha Atomic Research Centre, Radiation Protection Division, Bombay Ministry of Defence ( DEBEL ). Bangalore Ministry of Railways, New Delhi Electronics Corporation of India Ltd, Hyderabad National Safety Council, Bombay
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